Spi-1/PU.1 but not Fli-1 inhibits erythroid-specific alternative splicing of 4.1R pre-mRNA in murine erythroleukemia cells.
The inclusion of exon 16 in mature protein 4.1R mRNA arises from a stage-specific splicing event that occurs during late erythroid development. We have shown that mouse erythroleukemia (MEL) cells reproduce this erythroid-specific splicing event upon induction of differentiation. We here found that this splicing event is regulated specifically in erythroleukemic cells that have the potential to differentiate and produce hemoglobin, regardless of the nature of the differentiation inducer. Knowing that dysregulated expression of spi-1/pu.1 and fli-1 oncogenes is involved in MEL cell differentiation arrest, we looked at their effect on exon 16 erythroid splicing. We found that exon 16 inclusion requires Spi-1/PU.1 shutdown in MEL cells, and that enforced expression of Spi-1/PU.1 inhibits exon selection, regardless of the presence or absence of a chemical inducer. By contrast, endogenous overexpression or enforced expression of Fli-1 has no effect on exon selection. We further showed that Spi-1/PU.1 acts similarly on the endogenous and on a transfected exon 16, suggesting a promoter-independent effect of Spi-1/PU.1 on splicing regulation. This study provides the first evidence that Spi-1/PU.1 displays the unique property, not shared with Fli-1, to inhibit erythroid-specific pre-mRNA splicing in erythroleukemia cell context.